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Multivariate questions

Which items are most alike?
Which items are most exceptional?

How can these items be combined into logical groups based on
similarity?

Few, “Now You See It”
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Bivariate
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Trivariate
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Hypervariate
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MultiD Scatterplots
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or just add another axis

http://www.doka.ch/Excel3Dscatterplot.htm
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Scatterplot matrix
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Scatterplot matrix

Sources: CDC (2009), Census Bureau (2000)
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Tuesday, April 1, 14

‘. . - s R LY R . R . " haaate 1
’t. .&t’_ !vﬁ ’ ar .p? \Q ) ¥, zx'; é &5:5 [n ‘A:‘ﬂt
4 '!f \3‘ =L | s a'd -.L‘.\ L ‘A }’f‘ e R, : y
W . ] - a1
A W B | ST | = 3 Ay
| ||| | R | T LB FE
v.v.vv . - - — " - : =
Cheaperhomes  ~ 7 M. Lo g | cans | st 52 | i .
ewoneran | e | F | GG (e | || &) B | 2
T 1 =
L B ramar, - N, -~ - > . . "
b AR AR AR AR AR AR AR L
o A & > : sl o
TIiryYy »
w e b Sd R ey ¥
Restans nomy P & 2 3 é’ s e
bt | " ||| 4 =R\ AR =T
T
w Rl 5 b‘ n v A P
| &F |2 )| § ;{-,'5 senoon
ros . =
L B ¥ 28 -
| % il
e w ., b o - :v', "
oo | 2 | | G| & o
mm-’ - %
" R
MM L B 4‘ é’ ‘z:t:_‘r: Howtng Quabey
| £ | & | B
Ty »
L : S "
Spuce - r el
yIirr ”
2] P —
Wellress mot ‘b;aw ('5'.'( :: M‘!I‘-nl
correlated with I o
other factons b P B -

http://junkcharts.typepad.com/junk_charts/2010/06/the-scatterplot-matrix-a-great-tool.html
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Trellis plot
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Trellis plot
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Trellis graph - not just scatterplots

block
1 2 3 4
40-
20 \x. \3\—-_:: \Z\\\“ -
W — e —
0-
40 - -
21| [ A S
0-
=40-
a 20—]\41\"(\' = = [~
0-
i VNI AV Nt
WA : %‘/L) \
0-
40-
m-bb\\:—/’ %}.{ &_{\\3 NS~
o-l T T T T T T T T ] 1 l‘
92 94 9% 92 94 96 92 94 9% 92 94 96

Tuesday, April 1, 14

jcaqy

replicate
1

WK - WK

Frequency

10 4
g -
6~
4 -~

2 -
-

=]

0

10 4
8 -
6 =
4 -
2 -

L

=

)

0

10 4
8-
G~
4 -
2-1

0

1l .

|
I
il

n

10
8-
G~
4 -

2™

0-

000 2000 4000 000 2000 4000 000 2000 4000 000 2000 4000 000 2000 40.00

L
1.

Il

1 1

]

soil

]

1

'

]

X019

http://www.personal.reading.ac.uk/~sns97aal/SPStrellis.html



http://www.personal.reading.ac.uk/~sns97aal/SPStrellis.html
http://www.personal.reading.ac.uk/~sns97aal/SPStrellis.html

Small multiples
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Heer et al., “A Tour Through the Visualization Zoo"”
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Small multiples
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Embedded visualization
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Multidimensional scaling

Calculate the similarity of all pairs of records using some distance
function

Create a map that maps each record into our 2 (or 3) dimensional
space

Calculate the similarity of all pairs of points

Compute the stress on the system as function of the ditterence
between the similarity of the points and the similarity of the original
records

If the stress is above some threshold, move points to reduce stress and
repeat

Tuesday, April 1, 14



Multidimensional scaling

MDS of Census Data
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Dust & Magnet
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Yi, Melton, Jacko, Stasko, “Dust & Magnet: Multivariate Information Visualization using a Magnet Metaphor”

Tuesday, April 1, 14



Dust & Magnet
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RadViz

RadViz Color Scale RadViz Color Scale

Price Price

Number of Cylinder Horsepower JRi— Weight(lbs) reooengerCapachy Medium
o Low @ Low
e High ® High

Engine Size City MPG Horsepower Engine Size
(liters) ty (liters)
Passenger Capacity Weight(lbs) Number of Cylinder
RadViz Color Scale

Price
City MPG Number of Cylinder sMadin
© Low
@ High
Passenger
Capacity Weight(Ibs)

Engine Size Horsepower
(liters)

Tuesday, April 1, 14



Line graphs
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Stacked area chart

http://vizwiz.blogspot.com/2012/10/stacked-area-chart-vs-line-chart-great.html|

Tuesday, April 1, 14


http://vizwiz.blogspot.com/2012/10/stacked-area-chart-vs-line-chart-great.html
http://vizwiz.blogspot.com/2012/10/stacked-area-chart-vs-line-chart-great.html

Stacked area chart
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Parallel Coordinates
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Parallel Coordinates

V1 V2 V3 V4

8 Vi V2 V3 V4

borrowed from J. Stasko
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Parallel Coordinates in D3
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Parallel Coordinates
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Parallel Coordinates
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Clustering Parallel Coordinates
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Angular brushing
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Hauser et al. “Angular brushing of extended parallel coordinates”
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Parallel Sets

Survived « alpha
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Kosara et al. “Parallel sets: Interactive exploration and visual analysis of categorical data”



Mosaic plot (or Marimekko plot)

Admitted

Admit

Rejected
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Mosaic plot (or Marimekko plot)

Gender
Male

Admitted

Rejected
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Mosaic plot (or Marimekko plot)

Y
:

Male Female

B A

Admitted
C

C
Dept

BAF E D

Admit
Rejected
D

E

F

Tuesday, April 1, 14



Aside: Simpson’s paradox

Dept
A B C D E F

Admitted Rejected AdmittedRejected Admitted Rejected Admitted Rejected AdmittedRejected Admitted Rejected
Admit

Male

Gender

Female
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